Background: Family engagement has been shown to play a crucial role in youth cigarette use prevention and uptake. We examine cross-sectional and longitudinal data to determine whether changes in parental monitoring factors influence changes in smoking susceptibility. Methods: Two cross-sectional surveys of Florida youth (12-17 years) were conducted in 2009, with a follow-up survey in 2010. Multivariable analyses examined demographics, parent characteristics, family engagement, and parental monitoring on youth susceptibility to smoke. Results: Cross-sectional data show eating together 6+ times/week and doing something for fun 5+ times/week were related to an increased likelihood of Very Low and decreased likelihood of High susceptibility, respectively. Parental monitoring factors and parents tell on a friend who smokes was significantly related to having Very Low susceptibility in both surveys. Mother's education, parent smokes, family engagement factors, and parental monitoring were significant in both survey rounds. Longitudinal analyses showed change in eating together did not significantly affect the odds of change in smoking susceptibility; however, change in the frequency of doing things for fun with a parent showed decreased odds of susceptibility (63)(64)(65)(66)(67)(68)(69)(70)(71)(72)(73)(74)(75)(76)(77)(78)(79)(80)(81)(82)), opposite of the hypothesized direction. Lastly, as youth aged, they were more likely to experience a greater odds of decreased susceptibility (OR 14-15y = 1.47 [1.08-1.99] and OR ≥16y = 1.40 [1.05-1.84], respectively) and less likely to experience an increased odds of susceptibility and OR ≥16y = .72 [.56-.93], respectively). Conclusions: We found mixed results for family engagement and parental monitoring on changes in youth smoking susceptibility. Cross-sectional data showed general associations in the expected direction; however, longitudinal analyses showed family engagement variables had significance, but in the opposite hypothesized direction.
Background
Data show youth often participate in activities or risk behaviors that can negatively impact them [1] . Specific to tobacco use, researchers report family engagement can play a crucial role in youth cigarette use prevention and uptake. At the core of this advocacy have been researchers at the National Center on Addiction and Substance Abuse (CASA). CASA conducted annual surveys of youth (12-17 years) from 1999 through 2011, except for year 2000. Their measure of family engagement is the frequency with which youth eat their evening meal together with other family members. Results have been fairly consistent across surveys; youth eating family meals together at least five times per week were less likely to participate in risk behaviors like alcohol consumption, substance use, or tobacco use [2] . Comparatively, youth reporting eating family meals together infrequently (<3 times a week) were about four times more likely to smoke [2] . The authors attribute this to families being engaged; that is, it is not the act of the frequency of eating together, rather it is the family dynamic that happens during dinner. They argue that family togetherness and the conversations that happen over dinner are key factors affecting youth and their relationships with their parents [2, 3] . Further, they examined associations between other variables, such as the amount of time it takes to eat a meal, parental agreement on key issues, time spent together, and the role of older sibling behavior [2, 3] . For instance, youth who spent limited time with their families, measured by how long a family meal lasts and how often they eat together, youth who had parents who did not agree on key issues/ messages regarding alcohol and drug use, and youth who reported having declining relationships with their siblings were more likely to report engaging in risk behaviors like alcohol or drug use [2] . Recently, the Nation's Health reiterated how parents can prevent youth from smoking (and drinking or using drugs) by having their evening meals as a family [4] . Other studies employing different measures of family engagement or parental monitoring show associations with tobacco use of a similar magnitude to those found in the CASA data. For instance, Resnick et al. [5] found parent-family connectedness (e.g., shared activities or parental presence) to be protective for tobacco use. Additionally, parental monitoring (e.g., parents who knew what their children were doing, parents who tell a friend's parents if the child was smoking, etc.) also have been found to be protective for tobacco use behavior [6] [7] [8] . However, previous work has not examined susceptibility items, particularly as they relate to tobacco use.
Many tobacco control programs in the US are based on the Centers for Disease Control and Prevention (CDC) recommended logic model [9] . In short, this model postulates that changes in knowledge and attitudes and beliefs influence susceptibility to use tobacco and that susceptibility also directly influences tobacco use behaviors in youth [9] [10] [11] [12] . Therefore, managing susceptibility to smoke is a key factor in any anti-tobacco prevention program [9] [10] [11] [12] .
The CASA data show an historical sequence of data, exceeding a decade, with surveys conducted as random cross-sectional samples. However, the influence of change in frequency of eating together cannot be linked to change in smoking. Change in either variable is not measured in the CASA data nor is it measured in other studies assessing engagement or parental monitoring. Within this context, we build on previous studies by examining variables that have not been associated in other studies with susceptibility of youth to smoke.
In this paper, we use youth survey data to examine changes in youth susceptibility to smoke, demographic factors, parent characteristics, family engagement, and additional measures of parental monitoring. Specifically, we employ change in youth susceptibility to smoke as the dependent variable; youth anti-tobacco programs attempt to prevent tobacco use initiation through antitobacco messaging that achieve low levels of susceptibility to smoke, which is a key step in the prevention process. In other words, youth who have low levels of susceptibility to smoke are less likely to initiate tobacco use [11] . Second, in addition to family engagement items, we employ measures to understand parental monitoring. Third, we include demographic and parent characteristic variables as controls, which also are well established factors influencing susceptibility to smoke [13] [14] [15] . Finally, our samples allow us to assess family engagement and parental monitoring in a cross-sectional and longitudinal context to determine whether these factors influence change in susceptibility over time.
Methods

Sample
Two cross-sectional telephone surveys were conducted in Florida by the University of Florida Survey Research Center. Survey I was completed in January 2009 and Survey II in August 2009. The sampling frame, created by Genesys, Inc., is a vendor generated list to maximize the probability that calls would target a household containing a youth (12-17 years), from which a random sample of youth was taken [10, 16, 17] . Both cellular and landline telephone numbers were included in the sampling frame. Parent consent was obtained first then the targeted youth's consent. Youth who completed the survey received $12.50 for participation. The first cross-sectional survey had a final sample size of 2200 and the second 2203 [10, 16] . All samples are representative of youth in Florida based on Census data for gender, race/ethnicity, and school enrollment.
Respondents who completed the surveys also are asked if they are willing to be interviewed in a future research study. Participants responded positively to this item (96 and 95 %, respectively). These respondents then were pooled to form the sampling frame for the follow-up survey completed in May 2010, approximately 17 months and about 11 months after the respective cross-sectional surveys. The follow-up survey was comprised of 1999 youth who again are representative of youth in Florida based on Census data for gender, race/ethnicity, and school enrollment. Survey items are identical across all of the surveys. We allowed up to 10 call-backs per household for each survey round. The project was approved by the University of Miami Miller School of Medicine IRB and the University of Florida.
Measures
Dependent variable
Two dependent susceptibility variables were created. First, a 42-item attitude/belief inventory, plus three additional items (number of best friends who smoke, smoke a cigarette if offered by a best friend, and use/wear an item with a tobacco company logo on it), were included in the factor analysis to create the susceptibility to smoke variable. Items contained a Likert type response scheme, except for one, where respondents indicated a number (coded 0-3 with "0" representing the lowest level of risk). We did a principal components factor analysis using a varimax rotation and cutoff of 1.0. Then we formed summary scores for each factor using the items that had a rotated factor loading greater than or equal to 0.4. We report the chronbach alpha for the scale scores below.
The factor analysis yielded a 10-item factor to assess susceptibility. They are:
1. If someone you thought was cool offered you a cigarette, you would smoke it. 2. There is a lot of peer pressure to smoke. 3. As you get older, you notice that more of your friends are not interested in smoking. 4. You really notice that fewer and fewer people are smoking. 5. You will use a tobacco product like snus, snuff, or chewing tobacco in the next year. 6. Most people your age do not believe all the bad things they hear about tobacco products. 7. You will smoke a cigarette in the next year. 8. You notice that people your age do not want to be around other young people who smoke. 9. If your best friend offered you a cigarette, you would smoke it. 10. How many of your four best friends smoke cigarettes?
The correlation matrix showed a moderate relationship to one another and a strong tendency for each item to be associated with the total score than with any of the other items. The chronbach alpha is .693, suggesting modest internal consistency.
Next, we examined means and standard deviations of the raw susceptibility scores for youth and for youth by age and gender (see left columns of Table 1) . As youth age, we would expect their smoking susceptibility levels to increase. Indeed, scores are in the expected direction and the magnitude of the standard deviations relative to the means suggests the distributions are acceptable. Youth scoring one standard deviation or less below the mean (0-4) are considered to have "Very Low" susceptibility, scoring roughly one standard deviation below the mean to the mean (5-8) is "Low" susceptibility, and persons scoring from the mean to one standard deviation above the mean (9-11) have a "Moderate" level of susceptibility. All youth scoring 12 or more are treated as having "High" susceptibility. The susceptibility measure is derived from the first survey data and we performed similar analyses using the second survey data showing similar results, hence we used the same procedures for setting categories for measuring susceptibility in succeeding surveys.
Additionally, gender and age groups also lend preliminary validity to the measure (Table 1) . Gender differences are relatively small and the percent of youth scoring Very Low is inversely related to age, varying from nearly 22 % at the youngest age group to about 12 % for the oldest age group, with the converse showing susceptibility increasing with age.
The second dependent variable was created for the longitudinal analyses. We cross-tabulated the susceptibility measures for Time One (Surveys I and II) by Time Two (Follow-up survey) to show change in susceptibility. Change in susceptibility is measured with a three category variable (1 = increase, 2 = decrease, and 3 = no change (ref )).
Independent variables
The independent measures include demographics, parent characteristics, family engagement, and four parental monitoring variables. The demographic measure for age is categorical (1 = 16 or older, 2 = 14-15 years, and 3 = less than 14 (ref )). Gender is categorical with 0 = female; 1 = male (ref ). Race/ethnicity is measured as AfricanAmerican/Black, Hispanic, Other, and White (ref ).
Two measures are included to assess parent characteristics: 1) mother's level of education (< than high school, high school graduate, some college, and college graduate (ref )) and 2) change in parent smoking (0 = decrease in smoking; 1 = increase in smoking; 2 = no change (ref )). The change in parent smoking is a All measures are self-reported items. Detailed discussions of the survey items and validity of these items have been described previously [8] .
Analyses
We conducted descriptive statistics, bi-variate analyses, and multivariable analysis on the cross-sectional data as a first step examining smoking susceptibility among youth and demographic factors, parent characteristics, family engagement, and parental monitoring. Next, odds ratios and 95 % confidence intervals were estimated with multivariable polytomous regression to assess changes in family engagement and changes in parental monitoring from Time One to Time Two (Follow up) on change in susceptibility from Time One to Time Two, controlling for demographic variables and Time One susceptibility. Variables significant in the bi-variate analyses were included in the full models. All data analyses were performed using SPSS version 17.0 (SPSS, Inc.).
Results
Cross-sectional data Table 2 shows the cross-sectional bi-variate associations between each independent variable and level of susceptibility per survey. These associations show the percentage of youth having Very Low and High levels of susceptibility for each independent variable. In general, the independent variables were in the expected direction. For instance, as age increases the percent of youth having Very Low susceptibility decreases, and as age increases the percent of youth having High susceptibility increases. This pattern holds for all of the parent characteristic measures, family engagement, and parental monitoring variables. We also see consistency in variables between the first and the second surveys, indicating reliability for the measures of the independent variables. For Survey I this pattern holds for six of the eight independent variables (excluding the demographic) and for Survey II it holds for seven of the independent variables.
Next, as a final step examining parent characteristics, family engagement, and parental monitoring crosssectionally, we used multivariable logistic regression to calculate adjusted odds ratios between each of the independent indicators and Very Low and High susceptibility, taking account of age, gender, and race/ethnicity (Table 3) . That is, partial models were run for each independent indictor controlling for age, gender, and race/ethnicity. When controlling for age, gender, and race/ethnicity, some of the relationships between the independent variables and susceptibility measures are altered. The number of independent variables significantly related to Very Low susceptibility is reduced; for example, neither of the parent characteristics is related to Very Low susceptibility in either survey. Table 3 also shows family engagement variables; that is, eating together 6+ times a week and doing something just for fun 5+ times per week were associated with a greater odds of Very Low susceptibility and a lower likelihood of High susceptibility. Eating together 6+ times a week is significant in the first survey round for Very Low susceptibility, but not the second. Only the parental monitoring variable, your parents tell on a friend, is significantly associated with a greater odds of Very Low susceptibility and a lower odds of High susceptibility in both surveys. In short, of the 16 possible odds ratios examining Very Low susceptibility, only four variables from the first and two variables from the second survey are significantly related.
Second, only 14 of the odds ratios linking the independent variables to High susceptibility are significant in the first and second survey. Of the parent characteristics, mother's education and parent smokes are significant in survey rounds I and II. However, all of the family engagement factors are significant in both surveys for High susceptibility. Additionally, all of the parental monitoring variables are related to High susceptibility in both surveys (save one, number of best friends parents know well in Survey II). Overall, within a cross-sectional context, parent characteristics, family engagement, and parental monitoring factors are associated with High susceptibility.
Longitudinal data
We begin the longitudinal analysis examining relationships between Time-one status for each of the independent variables and change in susceptibility from Time-one to Time-two (data not shown). Preliminary data showed race/ ethnicity displayed no significance in any of the analyses, therefore, we dropped it from further analysis. Preliminary data analyses did not directly address if changes in family engagement and parental monitoring affect changes in susceptibility. Therefore, using polytomous regression, we ran the full model taking into consideration the demographic variables and the key variables of interest.
We examined changes in family engagement and parental monitoring factors on changes in susceptibility from Time-one to the follow-up survey, with adjusted odds ratios controlling for demographics, parent characteristics, and Time-one level of susceptibility (Table 4) . If these changes operate on changes in susceptibility in the hypothesized manner, we expect youth who increase their frequency of family engagement and monitoring between the first and the follow-up survey less likely to have increased odds of susceptibility and more likely to have decreased odds of susceptibility. We found youth with a decrease in family engagement (do something just for fun) had a lower likelihood of a decrease in susceptibility. For five of the six measures assessing change in family engagement and parental monitoring on change in susceptibility, the data suggest there are no significant effects (Table 4) .
Family engagement and parental monitoring variables do not confirm either of the predictions. In fact, data show no significant change effects for eating together and change in susceptibility to smoke. With respect to change in the frequency of doing things just for fun with a parent, data show a decrease in frequency is associated with lower odds of decreased susceptibility compared to no change (OR = .63 [.49-.82]). With respect to parental monitoring, there are no statistically significant effects on change in susceptibility for changes in the number of four best friend's parents your parents know well, your parents tell on a friend if they smoked, and friend's 
Discussion
Our primary objective was to determine if changes in family engagement and parental monitoring lead to changes in youth susceptibility to smoke. We first tested this hypothesis employing data from two cross-sectional random samples of Florida youth (12-17 years). We used similar items as the CASA team and included additional measures of parental monitoring, demographic, and parent characteristic variables as controls. Unlike CASA, our samples came from a single State (Florida) and our dependent variable was a 10-item susceptibility scale, not actual cigarette use. Bi-variate analysis results were similar to those previously reported. For example, the number of times a youth eats together with his/her family per week was inversely related to the likelihood s/he would have High susceptibility to smoke and positively related to the likelihood s/hey will have Very Low susceptibility. Data also showed each of these patterns prevailed for each of the other measures of parental monitoring. Multi-variable cross-sectional analyses employed adjusted odds ratios and showed the associations between family engagement and parental monitoring factors had decreased odds of High levels of susceptibility, even after adjusting for controls. Additionally, there were significant differences between the frequency of eating the family meal together and the increased odds of having Very Low susceptibility and decreased odds of High susceptibility; this also was evident when examining the frequency of doing things just for fun with a parent and the number of best friends a parent knows well. There were, however, two parental monitoring factors significantly associated with Very Low levels of susceptibility in each survey. Items asking the number of best friends' parents a youth's parents knew well and if youth thought their parents would tell on one of their friends if they saw them smoke showed youth were more likely to have Very Low levels of susceptibility.
Next, longitudinal data allowed us to assess changes in family engagement and parental monitoring and changes in susceptibility. We found no evidence to support our hypothesis that changes in family engagement items and parent monitoring items had any impact on changes in susceptibility, after controlling for demographics, parent characteristics, and Time-one level of susceptibility. Yet, one family engagement variable (do something fun with parents) had a decreased odds of susceptibility. Further, one parental monitoring variable approached significance, but this was in the opposite direction of our stated hypothesis. Therefore, we found limited evidence for their role in impacting the risk for cigarette uptake among youth. It appears that only changes in age had an effect on changes in youth susceptibility to smoke, and in the opposite hypothesized direction.
A couple of factors may be responsible for the lack of findings with the longitudinal data. First, as shown in Tables 1, 2 , and 3, youth in this study were more likely to have High levels of susceptibility to cigarette uptake (e.g., Table 1 shows 42.9 % of youth 14 and older were considered highly susceptible). Therefore, youth starting with High susceptibility were not in a position to have increased susceptibility in the longitudinal analyses; if there Table 5 Change in susceptibility from time-one to follow-up by independent variables (n = 1999) was going to be a change in susceptibility over time, it could only be a decrease. Second, as youth age and become more independent, it is reasonable to presume that parental monitoring decreases. These two factors together may explain why the longitudinal data showed a decrease in family engagement and parental monitoring correlated with a decrease in changes in susceptibility to smoke. Further, the association in changes in susceptibility in the opposite hypothesized direction may be a reflection of a general normative trend happening in Florida; that is, Florida has become increasingly tobacco free and this overall normative trend may be driving these results. Finally, when examining Table 5 , we also see that the majority of youth did not change in their susceptibility from Time 1 to the Follow up, rather they stayed the same. It may be that the longitudinal analysis is reflecting this since no change was the reference group in the analyses.
It is important to view these findings with several limitations in mind. First, while our dependent variable of susceptibility was created from a 10-item factor, with five of the variables having known validity and reliability [16, [18] [19] [20] , we did not take into consideration youth smoking status (ever try or current); therefore, future research should address this constraint and take into consideration youth smoking status to fully understand youth smoking patterns and susceptibility to smoke. In addition, it is customary to report a response rate when conducting survey research. However, for this study there are no reportable response rates since the survey provider, the University of Florida Survey Research Center, no longer calculates response rates. It should be noted though that in general telephone survey response rates tend to be low. Finally, our measure of susceptibility is a categorical variable and may not fully reflect subtle changes in susceptibility over time. Therefore, this may constrain the analyses. With these limitations in mind, we can draw attention to some strong points of the paper.
Whereas the main hypotheses were not born out, this paper contains several strengths. First, previous studies examining tobacco use in youth and the role of parental engagement and parental monitoring have used crosssectional analyses. Longitudinal data have not been used. When using cross-sectional data, assumptions may be made about changes in behavior; however, only longitudinal data can speak directly about individual behavior change. In this case, the longitudinal data do not show changes toward increased susceptibility. To highlight these differences, we use both the cross-sectional and longitudinal data to show changes in youth behaviors as they relate to changes in susceptibility to smoke and this strengthens the results of the paper. Overall, we used a random sample of youth for our data and multiple measures of parental engagement and parental monitoring, which are all strengths of the paper, to examine the relationship between changes in behavior and changes in susceptibility.
Conclusions
In sum, we found mixed results for the effects of family engagement and parental monitoring on changes in youth susceptibility to smoke. Cross-sectional data showed a general association in the expected direction between youth susceptibility and the independent variables. The cross-sectional data also show not all of the adjusted odds ratios were significant. Finally, we examined changes in youth susceptibility to smoke in the longitudinal survey and found one family engagement variable had significance, but in the opposite hypothesized direction.
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